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EDITORIAL 


A CHANGE OF OUTLOOK 


Tue English-speaking peoples have many attributes in common apart from 
the use of the same form of speech. One of the greatest of these things is 
manifested in the care which they bestow upon their animals who are their 
companions, servants and providers of food. There is no doubt that this 
solicitude for the welfare of the animals which are committed to their charge 
grows in an ever-increasing intensity and actions and customs which would have 
excited no comment only a few years ago meet with the strongest disapproval in 
this year of grace 1953. 

Any man who has reached middle age can bear witness to the great 
changes that have occurred in the way animals are managed and he will have 
observed also that the kinder, more gentle approach of the master has brought 
its reward in the response of the animals. 

Many examples of this change could be quoted but it will be sufficient to 
mention two. 

Fifty years ago the average thoroughbred stallion was not a beast of equable 
temper. He was high-tempered, often vicious and he was on the alert ready 
to score a point against his groom. Some were so bad and unreliable that the 
presence of two grooms was required for such things as grooming and exercise. 

This attitude was no doubt a typical example of behaviour conditioned by 
environment for the average attendant of those days did not bother to control 
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his charge in any other way than by force. Indeed, the expression that “ Man 
must master his animal” was interpreted literally and this act of mastery was 
not distinguished by the graces of sympathy or kindness. 

As the years have passed and the kind and sympathetic approach has 
supplanted the previous harsh measures, horses have reacted accordingly. They 
are still full of masculine character but the temperament of the average one is 
such that a girl could manage him. The second example can be seen any day 
in a veterinary surgery. Thirty years ago any dog submitted for examination 
was subjected to the muzzle and severe restraint. The average dog with any 
spirit resented this and reacted accordingly. To-day all this is changed: 
sympathy and mutual confidence has won its reward and it is not unusual to see 
a veterinary surgeon examine the depths of the mouth and throat without 
recourse to any physical protection. 

There can be no doubt that this revolution in the treatment of animals is 
justified not only on sentimental or humane grounds but also from the practical 
or economic point of view. There is one point in our relationship with animals 
which has not reached the stage as described above and that is when life has to 
be terminated in the slaughterhouse. One fact stands out above all others and 
that is: “ When a highly sensitive creature is called upon to forfeit its life for the 
purpose of providing food for man it is its undoubted right that the end shall 
be free of anxiety and suffering.” Thousands of animals are killed daily in 
slaughterhouses and in that process they may be subjected to great discomfort, 
anxiety and even physical pain. 

Such a state of affairs is no credit to the human race and it is our bounden 
duty to explore every avenue which might lead to the expunging of even a 
suspicion of cruelty. We welcome any measure by which this sad affair might 
be resolved. 

Mr. Anthony’s note on a new method of slaughter practised in America in 
which pigs undergo a preliminary anzsthesia induced by carbon dioxide gas is 
a welcome indication of progress in the right direction. 

If this method proves successful then much of the horror, anguish and 
suffering of the victims will be abolished from the slaughterhouse and also from 
the conscience of those humans who have been sorely troubled. 
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GENERAL ARTICLES 


PNEUMONIC DISEASES OF THE PIG CAUSED BY 
VIRUSES 


A Review of the Literature 


By ALAN O. BETTS, M.A., B.Sc., M.R.C.V.S. 
Department of Animal Pathology, University of Cambridge. 


For as long as pathological examinations of pigs have been carried out 
pneumonia has been reported as a very common finding. Aristotle (about 
329 B.c.) mentioned “ decay of the lungs” in a description of diseases of swine 
while Vergil (about 31 B.c.) recorded a plague in which “a racking cough 
shakes the sickening swine.” 

The first reported work upon the ztiology of porcine pneumonia was that 
of Schiitz, who, in 1886, isolated from pneumonic lungs bipolar staining ovoid 
bacteria identical with those found by Loeffler in septicemic swine plague the 
previous year. 

As a result of these findings swine plague became separated into the acute, 
septicemic form and the chronic form characterised by pneumonia. 

In 1886 Salmon, in America, differentiated “swine fever” from “ swine 
plague,” but nevertheless the two conditions were confused for some considerable 
time. Billings (1888) went as far as to consider pneumonia the most important 
lesion of swine fever, and vehemently attacked the theory that the two diseases 
were separate entities. M‘Fadyean (1897) examined the lungs of 10 pigs which 
had areas of hepatisation and found that from six of them he could culture 
organisms closely resembling those of swine plague described by Loeffler. He 
remarked that he was unable to produce this type of pneumonia experimentally 
with the infective agent of swine fever. 

Although chronic pneumonia associated with the presence of Pasteurella— 
like organisms had previously been reported on several occasions from the 
U.S.A., in the autumn of 1918 a new Clinical entity was recognised there. 
According to Shope (19314) this “new” disease was termed “ flu” by Koen 
owing to marked resemblance of the symptoms of the malady to those of the 
human influenza pandemic which was then raging. The cardinal features of 
the disease have been fully described by Dreher (1922), Dorset, McBryde and 
Niles (1922), Hastings (1924), McBryde, Niles and Moskey (1928), Shope (19314) 
and Schofield (1951). 

According to these authors swine influenza is an acute condition of short 
duration and is essentially a disease of autumn and winter. Onset is sudden and 
the disease occurs simultaneously amongst practically all the pigs in the herd. 
Experimentally following intranasal inoculation, the incubation period is only 
24-48 hours, but under natural conditions it is said to vary from 2-7 days. Sick 
hogs show high fever, marked prostration and anorexia resulting in a rapid loss 
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of flesh. They cough, breathing is dyspneric and abdominal, and “ thumps ” is 
a prominent symptom. The pigs squeal when handled and this has been inter- 
preted as being indicative of muscular tenderness. The period of sickness is 
short, varying from 2-6 days, and recovery in uncomplicated cases is as sudden 
as the onset. Mortality is low, ranging from 1-4 per cent. It has been stated 
that recovered pigs will not transmit the infection after 14 days (Hastings (1924)). 

Autopsy of fatal cases shows lobular broncho-pneumonia giving the lungs a 
mottled appearance. The main areas of collapse tend to be in the antero-inferior 
parts of the lung and the non-pneumonic lung tissue is congested and extremely 
cedematous. 

Various workers attempted to discover the causal agent of swine influenza. 
Murray (1920) described a small Gram-negative coccus as the ztiological agent. 
McBryde, Niles and Moskey (1928) were unable to isolate Murray’s organism 
and found only two organisms with any degree of frequency, a pleomorphic 
Gram-positive bacillus and Pasteurella suiseptica. Fulton (1930) confirmed the 
presence of the Gram-positive bacillus in the respiratory tract of swine with 
influenza, and using very recently isolated cultures he was able to reproduce the 
disease experimentally, but with cultures transferred three times, or kept on 
ice for two weeks, he was unsuccessful. 

Lewis and Shope (1931) described a hemophilic bacillus which they isolated 
from experimental and field cases of swine influenza. Owing to the organism’s 
close similarity with Pfeiffer’s bacillus found in human influenza, they gave it 
the name of Haemophilus influenze suis. Immediately after this, Shope (1931b) 
reported the isolation of a virus with which he was able to set up mild cases 
of swine influenza. To reproduce typical field cases virus and H. influenz@ suis 
were required. 

The consequence of the work on swine influenza was that for a long 
time all respiratory diseases of pigs tended to be regarded as various mani- 
festations of swine influenza. This was in spite of the statement by Shope in 
his original paper on swine influenza in 1931 : “ The term ‘ hog flu,’ as popularly 
used, embraces more than one clinical entity. This point was particularly 
emphasised by our 1929 observations. While in 1928 the epizootic disease 
was so plentiful in eastern Iowa that material from natural cases was easily 
obtained, in 1929 much difficulty was encountered. Many cases were then seen 
in which a loose diagnosis of ‘hog flu’ had been made. These animals, as 
a rule, were found to be suffering from a respiratory affection, quite often 
simulating the true epizootic swine influenza in some respects but differing 
markedly in others. The true nature of the condition could usually be recognised 
by the absence of prostration on the part of the affected animals, the greater 
chronicity of the disease, and the failure of more than a small portion of the 
herd to become affected.” 

Further, in their paper in 1931, Lewis and Shope, discussing the value 
of Spray’s bacteriological examinations of lungs in American slaughterhouses 
made the significant statement . . . “Spray did not differentiate infectious 
pneumonia, hemorrhagic septicemia and influenza...” 
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A decade later Shope (1941) reported that the swine lungworm could 
serve as an intermediate host for the swine influenza virus, the virus being present 
in the lungworm in a masked non-infective form. To precipitate infection in 
pigs harbouring infected lungworms some provoking stimulus was required. 
Shope achieved this by multiple intramuscular injections of H. influenze suis. 
He was, however, only able to do this during the winter months. 

Following Shope's 1931 work Kébe and Waldmann (1933, 1934 and 1935) 
described a very widespread enzootic pneumonia of young pigs in Germany. 
They showed that the causal agent was a virus associated with secondary 
bacteria usually Hamophilus influenze suis. However, unlike Lewis and Shope 
(1931), Waldmann (1936) found the organism as a saprophyte in 10 per cent 
of normal: pigs. The German workers at first believed the disease to be con- 
fined to piglets. Although appreciating that there were differences between 
the German and American conditions they regarded their virus as either identical 
with Shope’s swine influenza virus or at least a less virulent variant of it. 
Therefore they gave the disease the unfortunate name of “ Ferkelgrippe ” (piglet 
influenza), 

Later these workers admitted that sometimes older pigs could become 
affected and Waldmann and Radtke (1937) made the significant statement in 
a paper on the control of Ferkelgrippe that the disease is frequently spread by 
the purchase of infected breeding stock. Nevertheless the name was not changed. 
Glasser (1939) stated that the disease was not confined to piglets but affected 
older pigs, although less acutely. He only increased the confusion, however, by 
proposing for the condition the name “ Schweingrippe ” (swine influenza). 

The clinical picture of Ferkelgrippe as built up from the German work 
appears to be as follows :— 

The disease is commonly introduced into clean herds by the purchase of 
weaners or pedigree stock for breeding. Pigs of all ages can be affected but the 
disease is most acute in suckling pigs. Most pigs are attacked during the first 
six weeks of life and in pigs of this age mortality is usually 50 per cent. In older 
animals morbidity is high but mortality is very low. Affected suckling pigs 
show conjunctivitis, apathy and a disinclination to suckle. Coughing usually 
appears in one or two weeks. Those that do not die tend to thrive badly and 
may develop various skin eruptions. 

On autopsy a catarrhal broncho-pneumonia is found with the consoli- 
dation particularly in the antero-ventral parts of the lungs. The associated 
lymph nodes show marked enlargement. There may be catarrh of the large 
and small intestine. From many lungs Haemophilus influenze suis can be 
recovered but in chronic cases bipolar staining organisms and streptococci are 
far more common. The infective agent persists in the lungs for long periods 
of time and a considerable number of affected pigs become carriers. Waldmann 
(1933), Kobe (1934) and Vogt (1935) suggest that acute swine plague rarely, 
if ever, occurs and that chronic swine plague is in reality Ferkelgrippe compli- 
cated with secondary Pasteurella infection. 

It can be seen that Ferkelgrippe is distinctly different from swine influenza 
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in its epidemiology, the clinical picture, and in the character of the virus. Further- 
more, Shope (1931b) was able to demonstrate neutralisation of swine influenza 
virus whereas Kébe (1936) was unable to demonstrate protection with antisera 
against Ferkelgrippe. However, the name of the German disease was not 
conducive to clear differentiation of the two maladies and the two conditions 
have generally been regarded as manifestations of the same disease. 

Lamont (1938) described a very prevalent disease among piglets in Northern 

Ireland which was very similar to Ferkelgrippe, and he regarded it as Ferkel- 
grippe (piglet influenza). He found H. influenza suis commonly present in the 
pneumonic lungs but sometimes other organisms were found and on other 
occasions the lungs were bacteriologically sterile. He was able to set up pneu- 
monia with bacteria-free filtrates of pneumonic lungs and also with cultures of 
H. influenze suis freshly cultured from pneumonic lungs. Later, however, 
Lamont (1952) in an annotation on Virus Pneumonia of Pigs stated: “ Lamont 
and Shanks (unpublished observations) in experiments carried out in 1940, 
were able in a number of cases to transmit infection to etherised mice, and 
after seven passages in mice the infection was returned successfully to the pig. 
Ferrets were also affected. On several occasions, however, they failed to infect 
either mice or ferrets and were only able to transmit infection from pigs to pigs.” 
This suggests that two different viruses were involved in the Northern Ireland 
syndrome. Fortunately Lamont sent strains of “ piglet influenza” virus to 
the Medical Research Council influenza unit and Glover and Andrewes (1943) 
found the virus to be a true influenza virus. But, “material sent to Asplin in 
Weybridge and Beveridge in Cambridge from coughing pigs showing marked 
pneumonia at post-mortem examination did not provide these workers with 
strains of influenza virus but both workers reported the presence of a second 
virus.” 
The fact that swine influenza may co-exist with another pneumotropic 
virus or viruses in the pig is of paramount importance, since it does offer 
an explanation of the inconsistent results of various workers, particularly with 
regard to the alleged persistence of swine influenza virus. 

Although the typical clinical picture of swine influenza as seen in the 
U.S.A. has been described in Britain by Beckett (1935), chronic cases of swine 
influenza have been reported by Blakemore and Gledhill (1941) in this country, 
and by Hjarre, Bakos and Nordberg (1949) in Sweden. Blakemore and Gledhill 
isolated swine influenza virus from outbreaks of respiratory diseases in East 
Anglia. They described five outbreaks and, although in three, a virus was 
isolated readily in ferrets, in the other two, ferrets could not be infected although 
the disease was readily transmissible in pigs, findings which are very similar to 
those of Lamont (1952). These authors, Blakemore and Gledhill (1941), reported 
an outbreak from one case in which ferrets were infected with virus obtained 
from a pig affected with pneumonia for eight weeks, but in this animal numerous 
metastrongyles were found in the bronchi. Nevertheless, Gulrajani (1951) work- 
ing with the strain of virus (C.1), isolated by them from this outbreak and 
confirmed as a strain of influenza virus by Glover and Andrewes (1943), was 
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unable to recover virus from pigs 10 days after inoculation. This finding is in 
agreement with those of workers with human strains of influenza in man, ferrets 
and mice. The disease set up by Gulrajani resembled Shope’s experimental 
disease. 

In Sweden, Hjarre, Dinter and Bakos have recently reported that the 
commonest cause of pneumonia in swine is not as was believed previously an 
infiuenza virus but one considerably different from swine influenza. 

Pullar (1948 and 1949) described under the name of “ Infectious Pneu- 
monia,” a chronic pneumonia of unknown etiology very prevalent among pigs 
in Australia, which he differentiated from swine influenza. The disease affected 
pigs of all ages but was more severe in young pigs. The pneumonic lesions 
showed little tendency to undergo resolution and carriers played an important 
part in the dissemination of infection. Affected pigs showed red or grey hepati- 
sation affecting the antero-inferior portions of the lungs and Pasteurellz could 
be isolated from the majority of cases. In 1943 Beveridge (Gulrajani and 
Beveridge, 1951) attempted to isolate swine influenza from such cases but was 
unsuccessful. Furthermore, the sera of 150 pigs were examined for antibodies 
against influenza without success. 

In Britain, Gulrajani and Beveridge (1951), failed to isolate strains of 
swine influenza from material obtained from East Anglia and Northern Ireland 
using the standard methods for detection of influenza virus, but found instead 
another filtrable agent. With this agent they reproduced a chronic low grade 
infection which contrasted with the acute disease caused by the virus of swine 
influenza. In view of the similarity between their disease and that described 
by Pullar (1948 and 1949) they called the disease provisionally ‘“ Infectious 
Pneumonia of Pigs.” Their findings were entirely confirmed in further field 
and laboratory studies by Betts (1952) who described the clinical and epidemio- 
logical findings in the disease and proposed the name “ Virus Pneumonia of 
Pigs” (V.P.P.) for the condition. 

He stressed the prolonged persistence of the virus in pneumonic lung tissue 
and the importance of carrier animals. It has also been shown (unpublished 
work) that the virus is considerably larger than that of swine influenza, that it 
is susceptible to aureomycin and terramycin and that neither active nor passive 
immunity is demonstrable. 

Discussion 

The Cambridge workers have now established that the commonest cause 
of pneumonia in the pig is not swine influenza but a virus quite distinct frony 
it in its properties and in the character of the disease produced. From the 
reports of visiting pathologists it appears that V.P.P. or, at least, a very similar 
disease is widespread, not merely in Great Britain but also throughout the main 
pig-raising areas of the world. 

In the past, failure to appreciate that more than one pneumotropic virus 
may affect the pig has led to the clinical effects of more than one disease 
being described under the title of “swine influenza.” This has resulted in the 
publication of many confusing and conflicting reports. It appears certain that 
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the two diseases may occur together. Blakemore and Gledhill (1941) and 
Lamont (1952) have both reported that swine influenza virus has been readily 
recoverable from some pigs, whereas from others presenting a similar clinical 
picture, attempts to isolate this virus have been totally unsuccessful. Lamont 
(1952) has acknowledged that two viruses were involved in pig pneumonia in 
Northern Ireland. After remarking upon the close similarity between the clinical 
findings in V.P.P. described by Betts (1952), and those in “ Piglet Influenza,” 
described by himself in 1938 he stated: “ It.appears that these workers (Lamont 
and Shanks), have described and confused as one entity two pneumonic con- 
ditions in the pig each caused by a virus.” 

The simultaneous infection of pigs with the two pneumotropic viruses would 
provide an explanation for the many conflicting reports that have been made 
concerning so-called “ chronic swine influenza” and the alleged persistence of 
that virus. 

To summarise, from an examination of the literature in the light of the 
recent Cambridge work it seems that in the pig, at least two viruses are capable 
of causing specific pneumonia, the lesions of which often appear similar 
macroscopically. 

These viruses are : 

(1) Swine Influenza virus, which typically causes an acute short-lasting 
disease. The virus may persist in apparently healthy pigs in a non-infective, 
masked form in the swine lungworm, but Gulrajani’s work (1951) coupled 
with the epidemiology of the typical disease as it occurs in the U.S.A., and with 
the experience of workers with human strains of influenza strongly suggests that 
the virus does not persist in the lung itself in an infective form after an attack 
of the disease. Nevertheless, it is well known that in some virus diseases a very 
small proportion of recovered animals do remain carriers after the majority 
have ceased to harbour the virus. The possibility that this is so in swine influenza, 
although unlikely, cannot be entirely ruled out. 

The name “ swine influenza ” has, in the past, been used loosely to embrace 
more than one disease and it is felt that the term “ influenza,” whether the 
prefix be “swine” or “ piglet,” should be solely reserved for infection with a! 
member of the influenza group of viruses. 

(2) A virus (or viruses) quite distinct from the influenza group which causes 
a more chronic form of pneumonia. There is little tendency for the lesions to 
resolve, the causal agent persists in the lesions for long periods of time and 
carriers play an important part in the dissemination of infection. The clinical 
descriptions of “ Ferkelgrippe ” (Kdbe, 1933), “‘ Schweingrippe ” (Glasser, 1939), 
“ Piglet Influenza” (Lamont, 1938), “ Infectious Pneumonia” (Pullar, 1948, 
and Gulrajani and Beveridge, 1951) and “ Virus Pneumonia of Pigs” (V.P.P.) 
(Betts, 1952), although differing slightly in some respects have much in common 
and probably refer to the same disease, but until techniques have been evolved 
for the adequate comparison of the chronic viruses from these various con- 
ditions it will not be possible to confirm this hypothesis. It is very likely that the 
disease recently described by the Swedish workers is identical with V.P.P., and it 
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is not impossible that the chronic condition referred to by Shope (1931) was also 
this disease. The name Ferkelgrippe (Piglet Influenza) is an unfortunate and 
misleading one since the condition is not confined to piglets nor apparently is the 
causal agent an influenza virus, while that of “‘ Schweingrippe ” (Swine Influenza) 
could hardly have been a less fortunate choice. “ Infectious Pneumonia ” is, as 
was intended, a non-committal title pending further characterisation of the causal 
agent. The name “ Virus Pneumonia of Pigs” was suggested since it indicates 
the species affected, the principal lesion produced and the nature of the casual 


agent. 

Betts (1952) reported that once a pig became infected with V.P.P. an 
acute pneumonia associated with proliferation of secondary bacteria, usually 
Pasteurella, might develop subsequently at any time, particularly if the animal 
was under some stress, but normally tended to occur at about 20 weeks of age. 
In fatal cases at autopsy the lungs frequently had a mottled appearance and 
necrotic areas existed which teemed with bipolar organisms. Pleurisy was 
almost always present and peritonitis commonly occurred. With cultures of the 
bacteria alone it was not possible to set up pneumonia. 

Although this condition (“secondary breakdown”) is common enough in, 
herds infected wth V.P.P. it has not been seen in V.P.P.-free herds (unpublished 
observations). The clinical course and the pathological appearance presented 
at autopsy closely resembles that described. under the various names of “ Swine 
Pasteurellosis,” ‘“ Hzmorrhagic Septicemia of Swine,” “Shipping Fever of 
Swine” and “Swine Plague” and it seems probable that many cases of these 


are in actual fact “secondary breakdowns” associated with the proliferation of 
secondary Pasteurellz occurring in long-lasting cases of V.P.P. It is very doubt+ 


ful if Pasteurella per se are capable of causing pneumonia in the pig. 
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ICELAND—SOME OF THE DISEASE PROBLEMS 
By R. LOVELL, DSc., Ph.D., M.R.C.V.S., D.V.S.M. 


I spent a short holiday in Iceland in the late summer of 1952 and moved 
about amongst the people and the district in the south-western part of the island. 
I acquired an interest and fascination for the country, its people and their art 
and culture. They make gallant attempts to be self-sufficient and this is shown 
by their University with a student population of 600; this is nearly 0.5 per cent 
of the population and compares well with our own country. There are faculties 
of theology, medicine, engineering, law and philosophy, and many students go 
to other countries for further study. There is an Institute for Experimental 
Pathology at Keldur and it nestles in a valley about eight kilometres out of 
Reykjavik; I was welcomed and entertained by the director and staff, and 
learnt some of their problems and difficulties, and came away with an admiration 
for the efforts they make in the control of disease in man and animals. The 
island can be reached easily by aircraft and there are passengers and cargo 
steamers in constant communication with this country. Our first glimpse of 
Iceland was obtained when, in our little ship of a little over 1,400 tons, we were 
100 miles away. The clarity of the atmosphere gives a deception to distance 
and the records of visibility of 100 and more miles have some foundation. The 
outward journey was between the western islands of Scotland, but the return 
was direct from Reykjavik to Glasgow and the only shelter before the Mull of 
Kintyre was for about 20 minutes within the lee of St. Kilda. It was Sunday 
evening and we were homeward bound and had been tossed by the storm for 
48 hours; we were bruised and weary, and far away to the east the light from 
Barra was to be seen; this was a comfort as well as the broadcast of the hymn, 
“O God of Bethel, by whose hand Thy people still are fed,” to the tune of 
Stracathro. This could be heard in snatches above the storm and we had 
been told, also by broadcast, that we were in the midst of a gale. Monday 
morning was better, and as we sailed up the Clyde our spirits revived, and 
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because of the value I obtained from my visit I have written a brief account 
of what I hope will be interesting and informative to students of comparative 
medicine. 

The independent island—Republic of Iceland, is about 800 miles north-west 
of the British Isles and on the edge of the Arctic Circle. It measures about 
40,000 square miles and is a mountainous island with snow and glaciers, 
volcanoes and lava fields, hot springs and rivers with magnificent waterfalls. 
Valleys, with areas of grassland, run inland from the indented coast line but 
vast expanses of the country are almost devoid of vegetation. Wild animals are 
few but birds are plentiful, especially duck and ptarmigan. About 140,000 
people live on the island and over half of them live in the towns and about 
one-third of the total are engaged in agricultural pursuits. The Icelandic Althing 
was created in the year 930 and is believed to be the oldest legislative assembly 
in Europe. It was in the wide lava plain of Thingvellir—the Plain of Parliament 
and 35 miles from Reykjavik—that the parliament assembled from 930 till about 
100 years ago. There is much to learn about Iceland and much to understand 
about the country and its inhabitants; the descendants of the Norwegian Vikings 
were isolated for centuries and their spirit of independence and enterprise is 
linked with their history. The Christian faith was adopted about 1,000 years 
ago and the established church belongs to the Evangelical-Lutheran 
denomination. 

There are no railways in Iceland and, outside the towns ,the roads are 
few and their surface is uneven. The cultivated land of the country is about 
1 per cent of the whole and grass is its principal crop. Fields surround every 
farmhouse and silos and machines are seen but in many places scythes and 
wooden rakes are used for the production of hay. The cut grass is gathered, 
whilst still green, into small tarpaulin covered heaps or removed on sledges. A 
little corn is grown but that observed is sparse and poor; vegetables, fruits 
and flowers for the town dweller are grown in large greenhouses, heated with 
water from the hot springs; tomatoes, grapes and roses are usual sights in the 
shops of Reykjavik. ; 

Sheep, cattle, horses, pigs, dogs and poultry live in Iceland and each animal 
species has its peculiar interest. The independent spirit of the inhabitants is 
well displayed in the methods adopted towards the hazards which occur in the 
maintenance of the health of their flocks and herds. 

Sheep-farming is the chief of the agricultural pursuits and because of 
climatic conditions the sheep are housed and stall-fed for two or three months 
of the winter. In early spring they graze around the farms and from the end 
of June till the middle of September they are allowed to roam the mountain 
pastures. They are then rounded up for the winter and this takes several days; 
the sheep are collected into large folds which may contain several thousand. They 
are thus penned together closely for a short time, after which they are separated 
according to their owners and are driven to the separate farms. This procedure 
is an ideal one for the spread of disease from individual to individual and from 
farm to farm. 


” 
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Braxy and a pneumonia of sheep were recognised at the beginning of the 
century and in 1931, Dungal reported upon his investigations into this con- 
tagious pneumonia which is associated with a pasteurella-like bacterium. The 
disease appeared during the winter months and some farms experienced a 
mortality of about 20 per cent; the affected farms were widely distributed 
and were in mountainous districts as well as in coastal areas where the sheep are 
largely fed upon seaweed. 

In 1933, 20 sheep of the Karakal breed were imported into Iceland from 
Germany; the 16 rams and four ewes were believed to be in good health. After 
a period of quarantine, 15 farms received a ram and one farm received a ram 
and four ewes. These farms were scattered over the island and five years later 
Johne’s disease was discovered on one of the farms; this was the first time it 
had been discovered in Iceland and it was then revealed that it had occurred, 
at about the same time, on five of the 16 farms which had received imported 
rams. In 1945 the disease was limited to those areas around the original foci 
of infection but heavy losses had been experienced in those districts (Sigurdsson 
et al., 1945). Considerable studies have been made, on the use of a complement 
fixation test for diagnostic purposes, and on the satisfactory resistance to infection 
enjoyed by lambs who have received injections of a heat-killed vaccine suspended 
in mineral oil (Sigurdsson, B., 1945, 1947, 1952). Strains of Johne’s bacilli were 
isolated and examined by Taylor (1951) and they differ but little from the 
classical type. In spite of these studies, the disease has spread over wider areas 
throughout the island. 

In 1938, Dungal, Gislason and Taylor reported on an epidemic adenoma- 
tosis of sheep which, during the previous few years, had been spreading and 
causing a 50 to 80 per cent mortality in some flocks. They traced the disease 
from one of the Karakal rams imported in 1933 and introduced on a farm in 
the south-west of Iceland. This ram probably died in the mountains during 
the summer, but not before a focus of infection was established, and one of the 
first farms affected lost 259 of 475 sheep in eight months. At the time of the 
1938 report it was considered that about one-third of the island was affected 
with this insidious and chronic respiratory disease. The period of incubation 
is about six to eight months and the autumn collections are ideal for the spread 
of a respiratory disease, characterised by coughing, strenuous breathing and an 
enormous increase in bronchial secretion. 

There is another sheep disease which was probably introduced in 1933 
by the rams from Germany. This is a chronic progressive infection of the lungs 
known as “ Maedi” and it has been recognised in the island for the last 12 
or more years (Sigurdsson et al., 1952). A general emaciation is accompanied by 
a progressive listlessness, and the lungs are from two to five times their normal 
weight. The disease is probably transmitted by contact and, although the 
specific cause is not known, it is believed to be due to a virus. It differs from 
the infectious adenomatosis or jaagziekte, has a period of incubation of one to 
three years or more, and may cause an annual mortality of 20 to 30 per cent 
in any one flock. Attempts have been made to control Maedi by a slaughter 
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policy; all sheep in a district were destroyed and lambs from uninfected areas 
introduced. In June, 1951,‘about 170,000 sheep had been killed and these 
were replaced by 80,000 healthy ones. 

During the summer of 1952 no sheep were to be seen; with the exception 
of the north-west peninsula, the island had been denuded of sheep, for it had 
been shown by surveys that this area was free from the three sheep diseases. 
This drastic slaughter policy was aimed at the elimination of all of these three 
devastating diseases; the island supported three-quarters of a million sheep in 
1933. It is hoped that after some defined period the island will be re-populated 
with lambs from the thinly populated and inaccessible north-west, which had 
apparently not been visited by these three conditions. 

The period of incubation in each disease is long and there is every reason 
to believe that the bacteria of Johne’s disease remain alive outside the animal 
body for long periods, as in this country (Lovell et al., 1944). The two lung con- 
ditions are probably spread by droplet infection and, if these facts are related 
to the methods of sheep husbandry, dissemination of infection is easy and control 
difficult. The climatic and geographical conditions compel sheep farmers to 
adopt modified methods of husbandry, and these must be considered as sub- 
sidiary factors in the etiology of the diseases; they are equally important with the 
specific causes. No disease has a single cause, and it is not possible to stress too 
frequently the importance of recognising subsidiary causes as well as specific 
ones (Lovell, 1950). Latent infection with the bacillus of Johne’s disease is 
recognised in cattle (Taylor, 1949) and the symptomless rams were probably 
carriers of Johne’s bacilli and of viruses, which were potentially pathogenic. 

All of the 45,000 cattle in Iceland are indigenous and there are no records of 
any importations although casual observers may imagine traces of recognised 
European breeds. Neither tuberculosis nor Brucella infection apparently exist in 
the cattle; legislation provides for the slaughter of any bovine animal suspected 
of being tuberculous. Very few such cases are reported and with the possible 
exception of one case in 1927 none has proved to be tuberculous. The bovine 
type of tubercle bacillus has not been found in Iceland though many cultures 
from man have been examined. In the suspected bovine case in which a pgst- 
mortem examination has been made the only findings have been unimportant 
changes in the mesenteric lymph nodes. In view of its benign nature, and 
because the avian type has been recovered from fowls and from an occasional 
sheep, it is suggested that the infrequent suspected case in cattle may have 
been the retrogressive lesion due to the avian or possibly the human type of 
tubercle bacillus. On the other hand, tuberculosis in man has been prevalent 
in Iceland and the death rate from the disease reached the peak of 19.9 per 
10,000 of ‘the population during the five-year period 1926-30. From then it 
has fallen to 6.8 in 1945 and has continued to fall since this recorded year; it 
was 2.6 in 1949. Careful surveys of the incidence of the disease in man have 
been made and infection appears later in life than it did 10 to 20 years ago; 
the high infection rate is now in the 15-29 years age group. Human tuber- 
culosis in Iceland has an interesting and informative history and there is no 
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bovine-tuberculosis factor to complicate it. The Tuberculosis Act reveals the 
characteristic thoroughness of the legislature concerning disease control; patients 
may be compelled to submit to medical examination and be sent to hospital. 
Marriage is forbidden to those who are suffering from open tuberculosis, whilst 
B.C.G. vaccination is available to those who are free from the disease but 
exposed to infection in their work (Sigurdsson, S., 1950). 

There are about 40,000 horses in the island and they were at one time in 
great demand for the coal-mining areas in Great Britain; they are small and 
sturdy and are still essential for transport. Not many pigs are seen and the 
reason is because food for them would, in large measure, have to be imported; 
the number increased during the war and swill from military camps supplied 
food and swine fever. Dogs are scarce, especially in the towns, and a few only 
are seen in the country districts. Some years ago there was a high infestation 
with echinococcus and because of its attendant dangers for man, drastic action 
was taken. All dogs were kept under close control and were not allowed in the 
streets; their excrement had to be destroyed and these restrictions were dis- 
couraging to those who kept dogs as pets. There is, at the moment, no evidence 
of this parasitism in Iceland but the lack of dogs in the towns and even in the 
villages is noticeable. 

Parasites and their environment are both subject to change and both must 
be studied if epidemic disease is to be brought under control. The recent hap- 
penings in Iceland demonstrate violent changes and their consideration must be 
linked with historical facts if the picture is to approach completeness. 
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HUMANE SLAUGHTER BY AID OF CARBON 
DIOXIDE ANASTHESIA 


By D. J. ANTHONY, M.R.G.V.S., D.V.S.M. 


Tue use of some efficient anesthetic for the stunning of animals prior to 
slaughter has long been the ambition of all who are interested in the humane 
killing of animals. The great stumbling-block is the administration of such an 
anzsthetic to the abattoir animal. About twenty years ago the writer 
anzsthetised pigs in a bacon factory with an ether-chloroform mixture prior to 
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bleeding. The time taken to get the pigs fully under anzsthesia would of itself 
have made this method impractical for everyday use in a factory or municipal 
abattoir where hundreds of pigs are killed daily. In some of the larger bacon 
factories in this country a speed of 300 pigs per hour, with a daily slaughter of 
up to 1,500 pigs is not uncommon. At the time when the experiments mentioned 
were carried out bacon was being cured by the “ dry-salt” method, and York 
hams would take three months and more to mature in the factory before being 
released for sale. It was thus possible to judge the effect of chloroform as an 
anzsthetic and on the cured product. In brief, the faint, sweet taste of chloroform 
could be distinguished in a fried slice of ham three months after the pig had been 
slaughtered. A short note appeared in THE BritisH VETERINARY JOURNAL at 
the time,. giving the results of the anzsthetising experiment, which was carried 
out originally to provide some information for a Scandinavian Government 
department. 

Controversy on stunning methods raged at the time and soon after came 
the electric stunning method of Miiller and Weinberger. This method was 
speedy and efficient, and so was adopted by the curers as a routine method of 
stunning pigs. Later writers on electric stunning are completely unfamiliar 
with the methods adopted for the mass slaughter of pigs in this country prior 
to the introduction of electric stunning. To demonstrate the value of this form 
of stunning I was able to use electricity as an anzsthetic in the castration of 
some adult aged boars, the animals being allowed to recover after the operation 
rather than to be immediately slaughtered. This was described in an article 
by Hobday, Symes and Hill in the Veterinary Record of April 23, 1932. 


Electric stunning has been in regular use in most European countries for 
nearly twenty years for the stunning of pigs in mass-production factories, but in 
the United States of America great objection is still being raised to the humane 
stunning of hogs prior to slaughter. There the pigs are still hoisted by one hind 
leg fully conscious, and “ stuck” in the throat as they move along the overhead 
conveyor, screaming and kicking violently. Attempts are being made to induce 
the American packers to adopt electric stunning, but the old familiar arguments 
are being used by the packers against this reform. They have gone even further 
than the opponents of slaughter reform in this country, by invoking the 
importance of swine fever diagnosis to their aid. It is now claimed that some 
petechial hemorrhages in the lungs of electrically-stunned pigs are so similar 
to those found in the early stages of swine fever as to confuse the Bureau of 
Animal Industry veterinarians inspecting meat! 

In the midst of this American controversy comes something entirely new. 
The slaughter of pigs after preliminary anzsthesia by carbon dioxide gas. This 
is reported from the Hormel plant at Austin, slaughtering pigs at the rate of 
1,000 per hour, and employing about 40 veterinary surgeons. The pigs are 
walked to the “immobiliser” along twin lanes from the resting pens. The 
immobiliser is a 53 ft. long metal tunnel with an over-all length of 93 ft. and 
32 x 30 in. cross-section. A slat conveyor, which begins several feet in front 
of the tunnel entrance and continues beyond its exit to form the travelling 
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shackling table, carries the active and then sleeping pigs through the unit. From 
the entrance the tunnel and conveyor slope down at about 29 deg. to several 
feet below the grade where the horizontal anzsthetising run begins. The 
tunnel and conveyor rises at about 21 deg. angle at the discharge end. The 
anzsthetising section of the tunnel is lower than the working level as CO: is 
heavier than air, and the gas can thus be contained easily. A curtain in the 
tunnel near the exit prevents disturbance by winds or draughts. 


A line of pigs, single file, moves down one or both 19 in. wide lanes from 
the resting pens. They are kept moving by “the judicious use of an electric 
prod.” As the pigs approach the immobiliser one or two at a time are admitted 
into the 3o in. wide entrance by the continuous opening and closing of an 
electrically-controlled pneumatic gate, which is set at an angle and rubber 
padded to prevent bruising the pigs. A few feet beyond the gate the pigs are 
taken over by the “impeller” or sweeper, a double chain riding along the top 
of the immobilising chamber for the first half of its length. Horizontal stretchers 
at 6 ft. intervals carry vertical fingers of 2} in. steam hose which are flexible 
over one-half their length. The “fingers” control the pigs as they come 
towards the immobiliser, and their pressure on the animal’s rump impels him 
on to the moving conveyor on which he rides through the immobilising tunnel. 
Many pigs are said to be in the sitting position when the conveyor makes its 
descending run. 


The pigs are subjected to a moderate inhalation of CO: lasting from 45 
to 50 seconds during the trip through the tunnel. This dosage drops the pig in 
about 15 seconds and gives complete immobility and insensitivity from 10 to 20 
seconds after it emerges from the tunnel. Shackling and sticking are finished 
within about half the period of “sleep” for the average pig. 


The anzsthetic does not harm the animal which will revive to a state of 
normal activity if not killed. So far 300,000 pigs have been thus slaughtered 
without loss of a carcass. The immobiliser has a steam injector to purge it of 
CO: in case a breakdown threatens to detain the animals in the tunnel too long 
and cause their deaths. The Hormel people have proved to the satisfaction of 
the Federal Meat Inspection staff that the COz has no adverse effect upon the 
pig products or the suitability of the meat for subsequent processing. Bleeding 
is more efficient. The cost of the COz used works out at a fraction of a cent 
per pig, whilst lifting of the carcasses by chain to the fourth floor is done by a 
20 h.p. motor at a running cost of 20 cents per hour. The hog chain is not 
driven direct from sprockets but is by a caterpillar chain meshing with the drive 
sprockets to give a smoother movement. The source of CO: is dry ice placed 
in a two-ton converter where it is changed to the gaseous state. Two converters 
form a complete unit, so that whilst the gas is being drawn from one converter 
the dry ice in the other can be changed. Each measures 5 x 5 x 10 ft., and is 
complete with a control cabinet which regulates the steam and refrigeration as 
required. Heat and cold are used to keep the pressure within the converter 
constant to the point at which the controls are set, usually 300 Ib. pressure. 
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Solid blocks of ice are loaded into the top of the units, with no loss in convérsion 
(each pound of COs, whether solid or liquid, contains approximately 8.6 cu. ft. 
of carbon dioxide at 70° F. at atmospheric pressure). 

The CO: is drawn from the converter through a master valve, and through a 
Pureco regulator which reduces the pressure of the gas to that required in the 
Fisher-Porter flowmeter. This latter regulates the flow of COz gas as required 
in cubic feet per hour. From the meter the gas passes through a # in. pipe into 
the top mid-point of the tunnel. There is a “ T” on the inside of the tunnel 
from which the pipe extends in both directions, with vents spaced out in this 
pipe to allow adequate natural distribution of the gas. In the tunnel is a 
sensitive element activating a Ranarex COz indicator calibrated in percentage 
of CO:.’ This shows the gas concentration inside the immobiliser. The 
indicator is connected to a solenoid valve to maintain a uniform percentage of 
CO: concentration with minimum variation within a range between 60 and 
65 per cent. : 

That, in brief, is a summary of the latest method of killing pigs, and readers 
who are interested in this revolutionary idea may obtain particulars with pictures 
of the plant in operation from an article appearing in the American magazine 
The National Provisioner, October 4, 1952. This publication is one of the 
leading journals of the American Meat Packing Industry, and the method is 
described by Mr. Edward R. Swem, the editor. 


MURINE MANGE: THE CONTROL OF 
MYOCOPTES MUSCULINUS AND MYOBIA MUSCULI 


INFESTATIONS 


By ROBERT COOK 
Ministry of Supply, Animal Farm, Porton Down, Salisbury, Wilts. 


Introduction 

RECENTLY in this journal, Gambles (1952) reported a mange-like con- 
dition amongst white mice bred in Cyprus; only males were clinically affected. 
The condition was attributed to infestation by the mite, Myocoptes musculinus. 
(These mites are adapted for living in the fur of the host, having legs which 
are modified for hair clasping.) Gambles also observed the presence on his 
mice of a burrowing mite, Myobia musculi. He did not, however, consider it 
to be of pathogenic importance. 

Both the above mites have previously been reported as being present 
on the fur of white mice and both have been regarded as pathogenic. Heston 
(1941) has described a “ mange-like ” condition, due to Myobia musculi, amongst 
white mice at the Jackson Memorial Laboratory in Maine, U.S.A. Heston also 
found Myocoptes musculinus on his mice, but he does not state whether he 
thought these mites harmful. 
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Boccia (1942) found both Myocoptes musculinus and Myobia musculi 
infesting white mice in Naples. He regarded both mites as causing mange. 

Two distinct conditions caused by the above mites have been observed in 
mice bred in this establishment and the purpose of this paper is to describe the 
role played by each of them and to outline measures for the control of the 
diseases. 

The Porton strain of mouse is believed to have originated from albino 
Swiss mice obtained from the National Institute for Medical Research, Mill 
Hill; the colony has been closed for the past four years. The monogamous pair 
system of breeding (Bruce, 1947) is mainly used and the young are weaned when 
28 days old. 


Myocoptes musculinus 
Clinical Picture and Diagnosis 

Cases occur sporadically and only rarely does the infestation assume serious 
proportions. Active disease is confined to lactating females and their unweaned 
youngsters; the male remains clinically unaffected (see Figure 1). The condition 
has not been seen in growing weaned mice. Active disease disappears spon- 
taneously when the youngsters are weaned but they are usually below standard in 
size and they grow very slowly. The disease is characterised by a marked 
thinning of the hair and by a peculiar browning around the neck which gives 
the mouse the appearance of having an irregular brown collar. The skin is 
slightly inflamed, this being most noticeable on the abdomen. The inflam- 
mation seems to be caused by scratching rather than by the direct action of the 
parasite. 

Microscopical examination of hair and skin scrapings mounted in 5 per cent 
KOH reveals large numbers of Myocoptes musculinus in various stages of 
development (mites, nymphs, larve and eggs which are attached to the hairs). 
Large numbers of parasites can be found on clinically unaffected males. 


Treatment 

One or two dustings of the coat of affected animals with benzene hexa- 
chloride cures the condition. The parasites disappear rapidly and the coat 
returns to normal. It was found that many deaths occurred amongst the litters 
if treatment was applied when the youngsters were between 10-14 days old. 
It is thought that these deaths were due to ingestion of the drug. In practice, 
therefore, treatment is delayed until the young are 14 days old. 

When we first became aware that the parasites were susceptible to benzene 
hexachloride, we instituted a weekly dusting of all breeding stock. This mass 
treatment did not prevent the occurrence of fresh infestations and it was noted 
that such cases did not respond to further heavier dustings with benzene hexa- 
chloride. Thus it appeared that dusting “en masse” had created resistant 
mites. This was supported by the fact that when weekly dusting was discon- 
tinued the response of clinically affected individuals to treatment was as good 
as it had been prior to the “ mass treatment.” 
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Myobia musculi 
Clinical Picture and Diagnosis. 

The disease never assumes serious proportions, cases occur only sporadically. 
Actual disease is confined to adult breeding males of five months of age and 
upwards; the female and unweaned mice remain clinically unaffected. The 
condition has not been seen in young growing weaned mice. 

Lesions are usually confined to the head, neck and shoulders (see Figure 2); 
sometimes they may spread on to the nose and the outside of the ear. 

Microscopical examination of the scabs and relatively deep skin scrapings 
taken from around the lesions and mounted in 5 per cent KOH reveals the 
presence of Myobia musculi in various stages of development (mites, nymphs, 
larve and ova which are attached to the hair near the root). Myobia are not 
numerous in smears and to see them a careful search may need to be made. 
Parasites may sometimes be found on the coat of the female without apparently 
causing any clinical ill-effects. 


Treatment 

The condition does not respond to dusting with benzene hexachloride but 
the mites are sensitive to tetraethylthiuram monosulphide. The affected mouse 
and his female partner are dipped in an aqueous solution of the drug prepared by 
diluting the 25 per cent alcoholic solution with 14 parts of water. A solution 
three times as strong was found occasionally to be toxic. 

The dipping operation is best carried out in a bowl approximately 2 in. 
deep and the fluid should be kept at 37° C. The mouse is held by the tail, 
dropped into the solution, allowed to swim to the surface and immediately 
removed to a clean, dry cage. 

Rapid drying of the fur seems to prevent respiratory infections occurring 
and this is best achieved by using open mesh cages which are placed in a well 
ventilated and warm room. One dipping is usually sufficient, the skin and 
fur of the affected animal returning to normal in seven to 14 days. 

Discussion 

There are certain differences between these observations and those of 
Gambles (1952). In our colonies both Myocoptes and Myobia can be active 
parasites. The separate pathogenic roles played by each of these mites was well 
illustrated on one occasion when the examination of a breeding pair showed 
the male to have a typical myobic infestation and the female an alopecia 
attributable to a myocoptic infestation. Gambles found clinical mange in male 
mice only and attributed it to Myocoptes musculinus. I have only seen 
Myocoptic mange amongst breeding females and their unweaned litters and 
although the male partners can and do carry as many parasites as their mates, 
they remain clinically unaffected. Gambles also states that the condition occurred 
when his mice were overcrowded and it is his opinion that M yocoptes musculinus 
assumes a pathogenic role on debilitated animals. In the present observations 
neither the females and their litters affected by Myocoptes nor the males affected 
by Myobia were overcrowded and, apart from the mange, they appeared to be 
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normal, healthy animals. This suggests that there must be factors other than 
overcrowding which cause these parasites to assume pathogenic roles and, under 
our conditions it would seem that lactation in the female and age in the male 
may play a part. 

The clinical findings regarding Myobia are in close agreement with those 
reported by both Heston (1941) and Boccia (1942). The alopecia in adult 
females and unweaned litters caused by M yocoptes does not appear to have been 
previously recorded. 

Summary 

The occurrence of two distinct parasitic manges of mice in this country is 
described. The condition caused by Myocoptes musculinus may be kept under 
control by the judicious use of benzene hexachloride, and the other, caused 
by Myobia musculi, by dipping affected mice in a dilute solution of tetra- 
ethylthiuram monosulphide. 

Acknowledgment is made to the Chief Scientist, Ministry of Supply, for 
permission to publish this article. 
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A MALIGNANT MENINGIOMA INVADING THE 
CEREBELLUM OF A DOG 


By E. COTCHIN and L. W. HALL 
Royal Veterinary College, London. 


LitTLE is known about the incidence of tumours of the meninges in domestic 
animals, but it is probable that they are uncommon—at any rate, few cases 
have been found to be recorded in the literature. Schellner (1933) saw an 
* endothelioma ” originating from the dura mater and lying between the frontal 
poles of the cerebral hemispheres of a horse; histologically, there was a fascicular 
or concentric arrangement of the cells, and the tumour is acceptable as a 
meningioma. In the dog, Stadler (1915) described an “ endothelioma” of the 
dura mater, which appears to be a meningioma, lying near the anterior pole of 
the cerebrum. Davis et al. (1948) described a malignant meningioma occurring 
extra-cerebrally in a dog, with some microscopic resemblance to the “ paren- 
chymatous type, epithelioid variety ” of human malignant meningioma described 
by Turner et al. (1942), and they referred to another case in a dog. Collela 
(1926) found a vascular tumour (“ peritelioma ”) of the pia mater of the hypo- 
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Fic. 1 
An affected female (left) alongside her apparently normal male 
partner, 


Fic, 2 
Myobia musculi.—Right, affected male; left, normal female. 


(Article by Cook, page 113) 


Fic. 1 
Malignant meningioma,  83- 
year-old Miniature Poodle 
bitch. Sagittal section of brain, 
showing tumour invading right 
half of the cerebellum, Slightly 
reduced. 


Fic, 2 
Showing apparent origin of 
tumour from dura mater below 


bone, and invasion of cere- 
bellum, BE x 7. 


Fic, 3 
Showing histological structure 
of epithelioid cells and spindle 


cells, with whorl formation. 
H, & E. x 320: 


(Article by Cotchin and Hall, page 116) 
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physis, which can be included among these meningeal tumours. Innes (1952) 
saw meningiomas in a horse and a cat. Apart from these meningiomas, other 
tumours of the meninges have been described. Mbller-Serensen (1920-21) des- 
cribed but did not illustrate a fibroma elasticum meningis dure in a six-year- 
old gelding; the exact nature of this neoplasm is not known. Schellner referred 
to a fibro sarcoma of the dura mater of a horse that was encountered by Lydtin. 
In the ox, Arendt (1928) saw a melanosarcoma, apparently arising from the dura 
mater of the left cerebral hemisphere of a six-year-old black and white cow; the 
possibility exists that this was a primary growth, but the presence of lesions else- 
where that might have been primary cannot be categorically excluded. Arendt 
referred to a report by Briickmuller of small tumour-like melanotic structures 
at the base of the brain in horses and dogs, and also stated that Bourdelle found 
a melanoma apparently arising from the pia mater of a horse. 


Case Report 

An 84-year-old multiparous Miniature Poodle bitch was presented with 
a history of having developed a nervous disorder over the course of several 
months. She was first noticed to be slipping on polished floors and this was 
followed by the gradual development of marked locomotor inco-ordination. 

Examination showed a dull obese animal with an “anxious” facial 
expression. The coat was poor and there were areas of alopecia. There was a 
static tremor of the head and this tremor gradually extended over the whole 
of the body when the animal was lying at rest. Normal standing posture was 
with the head held towards the left (apparently due to hypertonus of the neck 
muscles on the left side), and slightly tilted with the left side downwards. On 
walking there was a high stepping gait, especially of the fore-limbs, and a ten- 
dency to circle to the left. The temperature, pulse, and hematological findings 
were normal. The nose was moist, and while the left nostril dilated normally 
on inspiration the right nostril was immobile. The eyes showed nystagmus, 
variable skew deviation, exophthalmus and dilation of the pupils. The light 
reflex was normal in both eyes, but there was a loss of corneal reflex in the 
right eye. The fundi appeared normal apart from the fact that the optic discs 
were less clearly defined than is usual in the dog. Hearing was apparently 
normal. The hopping reaction was normal but the placing reaction was present 
only on the left side and there was greater extensor tone in the right than in the 
left fore-limb. The patellar reflex was more brisk in the right than in the left 
hind limb. 

The existence of static tremor, nystagmus, variable skew deviation of the 
eyeballs, and peculiar gait indicated a lesion of the cerebellum. The increased 
extensor tone, and the nature of the patellar reflex, on the right side, were con- 
sistent with the existence of a lesion in the right cerebellum. The immobility 
of the right nostril and loss of corneal reflex in the right eye indicated inter- 
ference with the functions of the 7th and 5th right cranial nerves respectively. 
The lack of definition of the margins of the optic discs indicated the possi- 
bility of increased intra-cranial pressure. In view of these considerations, the 
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diagnosis made was of the existence of a space-occupying lesion of the right 
cerebello-pontine angle. 

An unfavourable prognosis was given, and the animal was destroyed by 
the intravenous injection of “ Nembutal.” 


Post-mortem Examination 


A neoplasm, which was attached to the dura mater under the occipital 
bone, was found to be invading the right side of the cerebellum. No metastases 
were detected in the cranial cavity, spinal canal, or elsewhere in the body. A 
portion of the left superior occipital bone was missing, it was thought 
congenitally. 

The neoplasm, which measured 2.5 cm. by 1.5 cm. on the cut surface, 
was invading deeply into the cerebellum (Figure 1). It was adherent to the 
occipital bone and the tentorium osseum, but no hyperostosis was seen on radio- 
graphs. Irregular white tongues of tissue could be seen spreading into the brain. 
The tumour, which appears to arise from the dura mater (Figure 2), is cellular 
in nature and corresponds histologically with the epithelioid and whorled spindle- 
cell forms of meningioma (Willis, 1948), being formed of irregular cords and 
masses of cells which have pale oval nuclei with a prominent nuclear membrane 
and a moderately prominent single nucleolus, lying in a cytoplasm of which 
the edges are often vague, giving a syncitial or epithelioid appearance in many 
places. The cells are partly spindle-shaped and partly irregularly epithelioid, 
and are often arranged in whorls (Figure 3). There is little fibrous stroma, chiefly 
present near the dura. A moderate number of mitotic figures are present. No 
calcified spherules are seen. The neoplasm is classed as a malignant meningioma 
from its histological structure and because it is invading tissue. 


Summary 


A malignant meningioma invading the right half of the cerebellum of a 
Poodle bitch, and producing nervous symptoms, is described. 
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Literature 


THE 2tiology of the different types of pnuemonia in the common domesti- 
cated animals has received considerable attention, but very little is known about 
the bacterial flora and pathology of camel pneumonia. 


Leese (1927, mentioned the predisposing causes of pneumonia in the camel, 
viz.: “ Temporary and chronic depression of the constitution, exposure to cold, 
rain and sudden changes of climate, insufficient food, chronic diseases especially 
trypanosomiasis; the latter being the most common predisposing cause to 
pneumonia by the weakening effect of the remittent fever. Camels from hot 
plains are very liable to pneumonia if used for hard work in cold hill country 
without time to acclimatise. Close confinement in a tainted atmosphere, as 
during transport by sea, is another cause.” 


The author gives full details of the symptoms of the disease in its different 
stages but does not mention the organisms responsible for or associated with it. 


At Cairo abattoir our attention was drawn to the large percentage of 
camel lungs showing different stages of pneumonia. Camels slaughtered at 
Cairo abattoir are brought from Upper Egypt and the Sudan. They travel 
very long distances through the desert. During this long journey they are given 
very little, or sometimes no food. On their arrival in Cairo they are packed in 
narrow unhygienic stables until they are slaughtered. As a rule slaughter 
takes place after two to three months. These circumstances, together with the 
old age of the animals and the sudden change of climate, are probably the 
predisposing causes of pneumonia. 


The object of this investigation was to identify the causal organisms and 
study the pathological changes in the affected tissues. 


Experimental 


Lungs and parts of lungs showing different stages of pneumonia, ranging 
from slight congestion to chronic pneumonia, were collected. The affected parts 
were opened aseptically and the contents plated out on ordinary agar, blood agar 
and McConkey plates which were incubated and examined. Different colonies 
were picked, obtained in pure culture and identified bacteriologically. One or 
more of the following organisms were isolated from each of the fifty pneumonic 
lungs examined. 
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Corynebacterium pyogenes as ~ ais 20% (10 cases) 
Hemolytic streptococci bis wi si ee 12% (6 cases) 
Diphtheroids_ ... ‘ies ix abe tied nr 16% (8 cases) 
Streptococcus viridans ... a is es aes 20% (10 cases) 
Salmonella enteritidis ... ie iF a a 2% (1 case) 
Coliform bacilli ins oe ns sas — 16% (8 cases) 
Alkaligenes faecalis vac nad oily 22% (11 cases) 
B. pyocyaneus ... a aie eae ae pit 2% (1 case) 


In order to determine the bacterial flora of normal camel lung, pieces of 
lungs of ten camels slaughtered in the same abattoir and showing no gross abnor- 
mality were examined bacteriologically. All of them proved sterile except 
two specimens from which B. coli was isolated. 


Pathological Picture 
Macroscopic and microscopic examinations were made in all cases and 
according to the variations of the lesions and their evident duration, the disease 
was classified as (a) acute, (b) subacute, (c) chronic. 
The pneumonia was of the catarrhal type in the form of patches confined 
to certain lobes or even certain areas. 


Macroscopic characters 


The acute cases showed the following naked eye appearances: The affected 
lungs were congested and cedematous and dark red in colour. The lung tissue 
was spongy in consistency although the affected parts were somewhat firmer 
but not solidified and did not sink in water. In some cases small hemorrhagic 
infarcted areas, slightly raised on the surface were present. On section the 
affected parts were either red or reddish-brown in colour and felt harder than 
normal. 

The air vesicles in the affected areas were filled with the inflammatory exu- 
date and on pressure only a very small quantity of blood-tinged material exuded. 
The mucous membrane of the bronchi was congested and inflamed and covered 
with a layer of blood-tinged viscid fluid. 

In the subacute cases, the pneumonic areas were firmer in consistency, 
greyish-red in colour, containing cheesy-like material of yellowish-white or creamy 
colouration. The affected parts formed distinct solid areas, raised on the surface 
of the lung. 

Some chronic cases were found and had the following appearances. In 
certain cases, sharply defined reddish-grey patches of hepatisation were observed. 
The affected parts were hard, firm and leather-like in consistency. When the 
tissue was cut it appeared to be hard and fibrous. 

In many cases the interlobular septa showed thick white bands of fibrous 
material separating the lung lobules. The air vesicles were filled with a greyish, 
granular, tough exudate. The pleura was somewhat thickened and opaque. 
The surface of the pleura was rough and granular, had lost its glistening appear- 
ance and was covered with a false membrane. 
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Microscopic appearances 

A histopathologic study of the lungs revealed lesions of catarrhal pneumonia 
that were either acute, subacute or chronic. ‘The pneumonia was in the form 
of patches throughout the lobules ‘The histological appearance of the affected 
lungs varied from one area to another according to the stage of development of 
pneumonia in each area. 

In the acute cases, the bronchial walls showed an intense inflammation 
and their lumen was filled with leucocytes and some desquamated bronchial 
epithelium. The alveoli surrounding the bronchioles showed acute congestion, 
and severe hemorrhagic areas or areas of infarction. The alveolar walls were 
distended and in some cases were ruptured, giving rise to vesicular ephysema 
(Fig. 1). Their cells were swollen and their lumen filled with a large number of 
erythroctes and a homogeneous exudate and some leucocytes which were mostly 
of the neutrophile type with a few lymphocytes and shed epithelial cells. Some 
of these cells were seen in different stages of degeneration. 


The pleura was in some cases normal and only infiltrated with a few leuco- 
cytes while in others it was oedematous and congested. All the blood vessels 
were dilated and congested. They contained a homogeneous red or brown 
material derived from the hemolysed red cells. Some of them were so much 
distended that they ruptured, setting the blood elements free. This with the 
extravasation of red blood corpuscles made the affected lung tissue resemble 
hemorrhagic infarcts. . 

The subacute and chronic cases were grouped together. Fibrosis was 
often observed in the pleura, interlobular septa, walls of the alveoli and specially 
in the perivascular and peribronchial areas. 

When pneumonia was associated with pleuritis a varied amount of fibrinous 
exudate was observed. Leucocytes, and young and old fibroblasts were found 
scattered here and there in the exudate. The blood vessels showed great thicken- 
ing of their walls with connective tissue formation (Fig. 2). They were narrowed 
and contained few red cells, some were completely empty. The thickened 
bronchi and bronchioles were filled with cellular exudate and there was much 
proliferation and desquamation of the cells of their epithelial lining. The peri- 
bronchial blood vessels showed thickened walls and narrowed lumen. The inter- 
lobular septa was completely fibrosed, being made up of connective tissue cells 
and fibres. The majority of the alveoli were atrophied by pressure of the con- 
nective tissue of the fibrosed septa, as a result, the vessels were narrowed and 
contained few red cells and some were completely empty. 

The exudate of the alveoli became highly cellular owing to the presence 
of numerous mononuclear cells together with a small proportion of lymphocytes, 
polymorphonuclear neutrophiles and catarrhal cells. 


Discussion 
From the results of this study Corynebacterium pyogenes was found to be 
the most prevalent organism associated with pneumonia in camels; next in 
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importance were hemolytic streptococci and diphtheroids, which were isolated 
from a high percentage of the cases examined. 

Alkaligenes faecalis and coliforms are normal inhabitants of the 
alimentary tract and may have gained access to the lungs through the blood 
or lymph stream or through contamination during slaughter. 

The pathological picture of the disease in camels showed that catarrhal 
pneumonia is the prevalent type. 
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4. Difficult parturition and retention of the placenta. 


These conditions were recorded for each herd at the periodical farm visits. 
Differences in interpretation affect the figures to some extent, but as far as 
possible all cases were included in which the dam failed to give birth without 
assistance or in which the placenta was not expelled naturally within a short 
time of parturition and required manual removal. These records give an idea 
of the incidence of these conditions in everyday practice. 


The number of pregnancies which resulted in calvings or abortions in all 
herds during the three years was 9,123. There were 194 difficult calving cases 
and 172 cases of retained placenta. These figures include 13 cases in which 
both conditions occurred. The incidences are therefore 21.3 for difficult par- 
turition and 18.9 for retention of the placenta per 1,000 pregnancies. 


Of the difficult calving cases, 107 (or 55 per cent) were in first calving 
heifers, whereas only 45 (or 26 per cent) of the cases of retention of the placenta 
were in first calvings. Difficulty at calving is thus nearly three times as common 
in heifers as cows. On the other hand retention of the after-birth is somewhat 
less common in first than in later calvings. 


This is illustrated in Table 38. 


MORTALITY AND DISEASE IN CALVES 


TABLE 38 
Comparison of incidences of difficult parturition and retention of the placenta 
in cows and in heifers. 


No. of Difficult calving Retained Placenta 
Pregnancies No. Incidence No. Incidence 
Cows vad 6,309 87 13.8 127 20.1 
Heifers... 2,814 107 38.0 45 16.0 
Totals... 9,123 194 21.3 172 18.9 


Incidences per 1,000 pregnancies 


It is of interest that whereas the aborted and stillborn constitute only 6.5 per 
cent of the total births, they account for 40 per cent of the difficult calving and 
retention of the placenta, i.e., 146 cases out of 366. Again, 39 per cent of the 
aborted and stillborn are first calves, but 54 per cent of the difficult calving cases 
among first calf heifers were due to calves born dead, i.e., 58 cases of 107. 
These data are given in Table 39. 


TABLE 39 
Number of cases of difficult parturition and retention of the placenta in first and 
subsequent calvings and for calves born alive and dead. 
(a) Calves born alive 


Difficult calvings Retained placenta Total 

First calvings “ts 49 32 
96 124 220 

Others ces as 47 92 

(b) Calves born dead 

First calvings aes 58 13 
98 48 146 

Others A cas 40 35 
Totals ee oo §=—«.s BH“ 172 366 


These figures indicate the high incidence of difficulties at calving with first 
calf heifers compared with cows, and the relatively greater incidence with calves 
born dead than with those born alive. 


5. The incidence of Milk Fever 

The number of cases of milk fever (parturient paresis) reported in all herds 
during the three-year period was 180 in 9,016 calvings, an incidence of 20 per 
1,000 calvings. 

The incidence in the Scottish herds was significantly greater than for those 
in England and Wales, viz. 28.4 for the former and 16.9 for the latter. 

Cases were recorded in 28 of the 35 dairy herds and in two of the nine beef 
and dual-purpose herds. Although cases thus occurred in 30 of the 44 herds, 
104 cases or 58 per cent of the total were confined to four dairy herds. Three 
of these were of the Ayrshire breed and one a Jersey herd, all of pedigree cattle 
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with relatively high average milk yields. A known lime deficiency in the soil 
was not a feature in any of these farms. In these four herds where the con- 
dition is most prevalent there is a tendency for the same cows to be affected in 
successive years from the third calving onwards. 

Milk fever was much more prevalent in 1948 than in the previous two years. 
Nearly all the herds in which it occurred in 1946 and 1947 recorded an increase 
in 1948 and some in which no cases were reported in the first two years had 
cases in the third. The yearly incidences for all herds have been :— 

1946 13.4 per 1,000 calvings 
1947 16.4 per 1,000 calvings 
1948 29.5 per 1,000 calvings 

Cases were recorded in every month of the three years 1946 to 1948 except 
January and April, 1946, and February, 1948, but the greatest incidence has 
been in the summer and autumn. Seventy per cent of all cases occurred during 
the months of June to November inclusive. In each year the peak incidence 
has been in June with August or September second. The highest incidence in 
the three-year period occurred in June, 1948, when recorded cases amounted 
to over nine per cent of the calvings. 

Milk fever appears to be commonest at the fifth calving, gradually increasing 
up to that age and then falling off. The following table shows the frequency 
at successive calvings. 


TABLE 40 
Frequency of Milk Fever cases at successive calvings. 

Number of cases Percentage of 

Calving 1946 1947 1948 Total total cases 
First calving _— I I 2 I.1 
Second calving 7 I 3 II 6.1 
Third calving ... 4 9 II 24 13.3 
Fourth calving 10 5 17 32 17.8 
Fifth calving 10 II 21 42 23.3 
Sixth calving 5 9 18 32 17.8 
Seventh calving 3 3 10 16 8.9 
Eighth calving ... I 4 7 12 6.7 
Ninth calving ... aan I 2 3 1.7 
Tenth calving ... a —— 2 — 2 I.1 
Not known __... bie —- 2 2 4 2.2 
Total cases... alk 40 48 92 180 100.0 


The condition is very uncommon in heifers at first calving. Only two cases 
were reported. One was an Ayrshire heifer which calved at 33 months old. 
There was a blood-stained secretion from all four quarters of the udder before 
calving and there was an attack of milk fever after parturition. The case 
responded to an injection of calcium and the abnormality of the udder secretion 
cleared in about five weeks. The other case occurred in a Lincoln Red heifer 
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in ‘d calving at about two-and-a-half years old. This case ended fatally. 
Bo’ ‘eifers had normal, single, live calves which survived. Both were 
treated veterinary surgeons. 


It ‘s customary in some herds where milk fever is prevalent to treat 
cows whch have previously suffered from the condition before they are due 
to calve as a preventive measure. This practice of prophylactic calcium therapy 
may to some extent affect the incidence of milk fever in such herds. 


Discussion 

The findings of this investigation have amply confirmed previous work 
on calf mortality and disease. It has been shown that the average mortality 
in dairy herds is much greater than in beef and dual purpose herds where more 
natural conditions of management are the rule. In the latter the death rate 
of bull calves (5.2 per cent) appreciably exceeds that of females (3.8 per cent) 
which is in accordance with human experience. The average rate for heifer 
calves in the dairy herds (8.3 per cent) is more than twice that in the beef 
and dual purpose herds and if the true death rate of bull calves in dairy herds 
could be determined it would probably exceed the female rate very consider- 
ably. The much greater mortality among calves in the Scottish dairy herds 
(11.9 per cent) compared with the herds in England and Wales (6.8 per cent) is 
a notable feature of the results and in accordance with previous findings. 

Abortions and stillbirths, whilst accounting for considerably more than 
half the total loss, have been appreciably reduced since 1936-37 (Lovell and 
Bradford Hill, 9.7 per cent) and have also fallen regularly during the three 
years of the present enquiry (7.5 per cent to 5.5 per cent). This is probably 
due to the control measures adopted and the widespread use of protective vacci- 
nation against contagious abortion. 

A pronounced seasonal increase in the death rate of calves in the early 
spring months is corroborated and this is more marked in Scotland than in 
England and Wales. 

The chief single cause of mortality and sickness is infection with Bacterium 
coli causing either rapidly fatal septicemia or white scours (nearly 28 per cent 
of total deaths). If the deaths and sickness due to the nutritional type of scours 
are included not less than 40 per cent of the total sickness and post-natal loss 
is due to colibacillosis and various intestinal and digestive disturbances. 

The very early occurrence of the majority of deaths in calves is clearly 
demonstrated. Nearly half the deaths have taken place within a week, two- 
thirds within a fortnight, nearly three-quarters in the first three weeks and 
over four-fifths in the first month of life. It is clear that if a calf can be 
successfully reared to three or four weeks old the principal hazards have been 
surmounted and there is every chance of its reaching maturity. 

Although there is a significantly greater portion of abortions and stillbirths 
among first calvings, first calves born alive have suffered no greater post-natal 
losses than others. 

On the average there seems to be a higher mortality among the Ayrshire 
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and Channel Islands breeds than in Friesian, Shorthorn and cross-bred calves, 
but this result may be greatly influenced by environmental factors and is not 
capable of determination free of their influence. 

In attempting to assess the causes of the observed facts which have been 
studied in this investigation and are briefly summarised above, the ztiology of 
the diseases concerned must be considered in its widest sense. It has been 
customary to regard the identification of the “causal agent” as the primary 
object of diagnosis, relegating the many and complex environmental factors to 
a subordinate place, mainly because they are not specific or precise. The 
organisms commonly responsible for infection in young calves, e.g., Bacterium 
coli, Corynebacterium pyogenes, Pseudomonas pyocyanea, hemolytic cocco? 
bacilli and others are ubiquitous and their eradication from the farm environ- 
ment is scarcely a practical proposition. They are also facultative pathogens and 
cause disease when there is a shifting of the equilibrium in their favour. The 
question of fundamental importance, when disease due to such agents occurs, 
is why certain herds and individuals are attacked and others not. The complex 
environmental and other factors which determine this play a decisive role and 
are the real basic causes. A field study of these factors is an essential part of 
etiology. 

Climate appears to be the chief extrinsic factor influencing calf mortality 
and is probably responsible for the observed seasonal variation in incidence. 
The adverse effects of extreme cold, wide temperature ranges and absence of 
sunshine combine to render the early months of the year very unfavourable for 
the survival of the young animal. The occurrence of unseasonable weather at 
other times of the year is likely to be responsible for sporadic rises in the death 
rate. In the Scottish herds 38 per cent of the calvings occurred in the months 
of January, February and March compared with 27 per cent in September, 
October and November. In the herds in England and Wales the position 
is reversed, only 26 per cent of the births took place in the first three months 
of the year and 35 per cent in the three autumn months. This undoubtedly 
has an influence on the relative mortality rates. 

Among the intrinsic factors which have been investigated the method of 
feeding colostrum appears to be of primary importance. The aggregate death 
rates in the first month of heifer calves which received colostrum naturally and 
by hand were 3.9 per cent and g.1 per cent respectively. Only one herd (LIII) 
in which it was fed naturally suffered consistently high losses and half the deaths 
' in this herd were of calves over one month old. Herds which have changed 
the method of feeding colostrum also illustrate the advantage of suckling. Herd 
CIII experienced heavy losses from white scours prior to the commencement 
of this survey when calves were removed from their mothers at birth. Since 
1946 they have been allowed to suckle for four days and losses have been very 
light. The deaths in herd RII have greatly increased since the method was 
changed from suckling to bucket feeding, and in herd RIII losses have been con- 
siderably reduced since the introduction of suckling. Only two of the eight 
dairy herds in Scotland have consistently practised the natural method and 
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these have experienced low mortality. In England and Wales 17 of the 27 
dairy herds have allowed calves to take colostrum naturally during the whole 
period of the survey. 

Intimately connected with this factor is the standard of personal care 
and attention to detail. This appears to be of great importance in the herds 
where calves are hand-fed from birth, as it determines whether they receive 
sufficient colostrum or any at all. It has already been pointed out that where 
the feeding of colostrum by hand has been accompanied by low calf mortality 
the standard of personal care is generally of a high order. Here the adverse 
effect of changes of personnel and method may be mentioned. This is illus- 
trated by the experience of two herds, RIII and LoIII. In the former con- 
stant changes of staff and feeding methods occurred in 1946 and 1947 and 
there were serious losses. In 1948, under one person who introduced the system 
of feeding colostrum by suckling and stabilised the subsequent feeding method 
deaths have been considerably reduced. In herd LolIII, after a considerable 
improvement had been made during 1947 over the position in 1946, losses 
again rose late in 1948 when the person responsible left the farm. 

With regard to the feeding methods adopted after the first few days of 
the calf’s life it appears to be advantageous that calves should receive whole 
milk for at least three or four weeks. Better results have been obtained when 
the dam’s milk or that of freshly calved cows is fed during this early period. 
The desirability of giving smaller amounts of milk more frequently than the 
common custom of feeding four pints twice daily has been stressed. Apart 
from these recommendations, the mortality does not appear to be affected 
by the subsequent feeding methods adopted, whether whole milk is fed till 
weaning or milk substitutes and gruels used. The advantages of introducing dry 
food as early as possible, thus avoiding a purely liquid diet for several weeks 
seem to be generally recognised. 

Although housing and hygiene must be regarded as factors with a definite 
bearing on the health and mortality of calves the effect is not always directly 
observable. In this investigation most herds with really high standards of 
housing and hygiene have had exemplary calf mortality records, but the excep- 
tions show that these factors may be obscured by others. 

It is surprising what low standards in these respects can be tolerated without 
adverse effects. This is very noticeable in the smaller herds, both dairy and 
dual-purpose, where old buildings are often inconveniently arranged, badly 
lighted and ill-ventilated and very poor standards of hygiene are practised. In 
such herds calves usually suckle their dams, or if colostrum is bucket-fed they 
often receive their own mothers’ milk for several weeks. | Owing to small 
numbers individual attention is possible. They are usually turned out to grass 
at an early age as soon as the weather is suitable. These favourable conditions 
appear to compensate for the disadvantages of inadequate housing and a low. 
standard of sanitation. Where large numbers of calves are housed for long 
periods these factors have a more marked effect and bad conditions are sooner 
or later reflected in an outbreak of infectious disease. There is a tendency for 
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such infections to gain the ascendancy resulting in annual recurrence and heavy 
losses. This is illustrated in herds where there has been regular high mortality 
every year due to white scours or Bact. coli septicemia (herds AVI and EII). 
The only remedy is to vacate the infected quarters for a lengthy period and 
to greatly improve the standard of cleanliness, in other words, to make a fresh 
start, advice many are reluctant to follow. 

The nutrition of the dam during pregnancy, especially the intake of green 
feed, appears to exercise some influence on the viability of the calf. This is 
of especial importance in the case of spring calvings as the vitamin A and 
carotene content of the colostrum is low after stall feeding unless the diet is 
adequately supplemented by grass silage or dried grass. Several herds with 
bad calf mortality records were deficient in this respect. This is an additional 
argument in favour of autumn calving and it is generally recognised that summer 
grazing during pregnancy is beneficial. It is probable that the combined effects 
of adverse climatic conditions and a low vitamin A content of the colostrum are 
responsible for much of the mortality in the early months of the year. 

No striking effects have been shown in this investigation of the length of 
dry period or size of milk yield on calf mortality. 

It seems that in the herds investigated dry periods are generally moré 
than sufficient to provide the necessary rest from lactation at the end of preg- 
nancy. On an average the mean dry period in herds with high calf mortality 
has been longer than in those with low rates of mortality. The short rest 
periods in several of the latter suggest that provided a comparatively low 
minimum rest is ensured there is no adverse effect on calf mortality. The most 
pronounced finding with regard to dry periods is their very great variability 
in the herds with high losses and comparative regularity in the “ good ” herds. 
This probably indicates that under efficient management dry periods, like other 
factors, tend to conform closely to a standard, whereas in less well-managed 
herds the opposite is the case. With regard to milk yields there is some indication 
that a larger proportion of cows whose calves died have given yields above the 
average than is the case with cows whose calves survived. Both in the “ good ” 
and “bad” herds there is great variation in the milk yields irrespective of the 
fate of the calves. 

Of the various factors likely to have a relationship to calf mortality which 
have been discussed, the most important appear to be climate, the method 
of feeding colostrum and the personal factor. These seem to exercise the most 
direct and effective influence on mortality. 

The high mortality experienced in many dairy herds in southern Scotland 
has been observed by several authors. Although the number of herds in this 
area investigated in the present survey is small, they appear to form a fair 
average sample and the general mortality rate for heifer calves is remarkably 
close to that found by Lovell and Bradford Hill and considerably below the 
figures reported by Jordan and Smith. The subsidiary information collected also 
confirms the heavy losses which are common. In comparison the mortality in 
the herds in England and Wales is conspicuously lower. This appears to be 
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due to two principal factors. In Scotland a greater proportion of calves is born 
in the early months of the year and it is common practice to remove them from 
their dams at birth. In England and Wales a larger proportion of births takes 
place in the autumn and in a majority of the herds calves are allowed to take 
colostrum naturally. In several of these herds heifer calves have been reared on 
nurse cows which is not the custom in any of the Scottish dairy herds. 

In some herds in Scotland there is a tendency to favour more autumn 
calvings and some farmers are doing this because of their previous experience 
of heavy losses in the spring. Some also allow calves to suckle for a short time 
and both have been followed by favourable results. If there could be an exten- 
sion of these tendencies, especially in the herds with high calf mortality, there is 
little doubt that a marked improvement could be effected. It is appreciated 
that there is a deep-rooted objection on the part of many farmers in Scotland 
to the suckling of calves. If this cannot be overcome, it is important that great 
care and attention should be given to the feeding of colostrum as soon as possible 
after birth. This needs close supervision unless labour is very reliable. 

In attempting an explanation of the results recorded in individual herds it is 
noteworthy that where the various factors concerned are of a high order low 
mortality among calves is the rule. Conversely, in several herds where the 
mortality has been high there are obvious accountable factors in the manage- 
ment and environment. Particular factors which have been changed are in 
some cases responsible for variations in mortality from year to year. These 
have already been discussed. Sudden increases in deaths in certain herds where 
conditions are apparently good are often difficult to explain. Sometimes these 
are due to chance, e.g., a number of weakly calves or to accidental causes. 
Where some infection suddenly arises in a herd previously free of it the origin 
may be very obscure. 

The general conclusion with regard to the underlying causes of the calf 
mortality encountered is that faulty methods of husbandry are largely responsible. 
Attempts to prevent the diseases of early calfhood by vaccination and their 
treatment by drugs and sera have not been very successful. Partial or temporary 
success of such methods may obscure or excuse the need for a critical examination 
of the basic factors of management. The remedy is largely in the hands of 
the breeder himself. Simple changes of method, more care and attention to 
detail and better hygiene would often result in healthier and more resistant 
stock and less risk of infection. The young animal which has recovered from 
disease or has been subjected to faulty feeding and conditions never thrives in 
the same way as one that has been healthy from the start. The ideal must be 
to create an environment favourable to the calf and unfavourable to the develop- 
ment and spread of disease. 

Summary 

(1) Under the auspices of the Agricultural Research Council information 
was obtained of the calf losses, pre-natal and post-natal, and the sickness suffered 
in 44 herds (35 dairy and nine beef or dual-purpose) in England and Wales and 
southern Scotland during the years 1946 to 1948 inclusive. An attempt has 
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been made to correlate the losses recorded to methods of management and calf 
husbandry. The herds were a selected sample and on the whole a relatively 
higher standard of husbandry than the average may be inferred. 

(2) In the dairy herds, owing to the early disposal of bull calves, the rates 
of mortality for males are likely to be considerably under-estimated and it is best 
to confine attention to the data for females. 

The over-all mortality of heifer calves in the dairy herds up to six months 
of age was 8.3 per cent, being considerably higher in Scotland (11.9 per cent) 
than in England and Wales (6.8 per cent). The mortality rates in the beef 
and dual-purpose type of herd were 5.2 per cent for males and 3.8 per cent 
for females. 

The pre-natal losses due to abortions and stillbirths amounted to 6.5 per 
cent of the total births and constituted 56.4 per cent of the total losses, pre-natal 
and post-natal, up to six months of age. 

(3) There is a seasonal swing in the mortality incidence, the deaths being 
much greater in the early months of the year. It is suggested that this is related. 
to the wide temperature variations and absence of sunshine common at this 
time. 

The commonest single cause of deaths appears to be Bacterium coli infection 
(27.9 per cent of total deaths). 

There is_a high mortality incidence in very young calves: 48 per cent of 
the deaths occurred in the first week, nearly 66 per cent in the first fortnight, 
over 74 per cent in the first three weeks and over 80 per cent in the first month. 

(4) There was considerably higher mortality among heifer calves in the 
herds where colostrum was pail-fed (9.1 per cent) than in those where calves 
received it naturally from the dam (3.9 per cent). The desirability of feeding 
calves on their own dams’ milk or that of freshly calved cows for the first few 
weeks is indicated. Subsequent methods of feeding do not appear to exercise 
any direct effect on mortality. 

The personal factor is judged to be of primary importance in rearing calves. 

(5) Other factors shown to have some relationship to calf mortality are 
the nutrition of the dam during pregnancy and the standards of housing and 
hygiene, but these are of secondary importance to the effects of climate, the 
method of feeding colostrum and the personal factor. 

(6) During the survey other subsidiary observations on the health of dairy 
cows and their calves have been made and these are briefly reported. 
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REPORT 
THE ROYAL SOCIETY FOR THE PREVENTION OF 
CRUELTY TO ANIMALS, CAIRO, EGYPT 
Annual Report for 1951 


Tuts report gives a good account of the excellent work which is being done 
by the Society in Egypt. It gives also a clear picture of the many attendant 
difficulties. In a country such as Egypt where large numbers of very poor 
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people depend entirely for their livelihood on the earnings of a small number of 
working animals the temptation to overload, overdrive and underfeed is very 
great indeed. Cruelty to animals is widespread and is due probably more than 
anything else to ignorance and the sheer physical exhaustion of the animal 
owners. At the end of a long and exhausting day it requires great self-command 
to hold one’s hand when dealing with a fractious and awkward animal. It is 
under these circumstances that the Society has to carry on its work. It would 
be comparatively easy to approach the problem of animal welfare in Eg, pt in a 
narrow and unsympathetic spirit, to walk down the streets and impound any 
animal that exhibited any signs of lameness or of saddle galls. This method of 
approach would, of course, achieve its immediate object, but it would alienate 
public support from the work of the Society for by impounding one or more 
animals belonging to a single owner the Society would in all probability take 
away his and his family’s livelihood for the entire period during which the 
animal was undergoing treatment. The R.S.P.C.A. in Egypt is therefore under 
the necessity of constantly impressing upon its staff the need for tact, restraint 
and sympathy for both sides, and while shutting its eyes to much that it cannot 
under the circumstances relieve, the Society has undertaken the task of educating 
the animal owners and the public to an abhorrence of cruelty and of inculcating 
in them the belief in a fair deal for the working animal. 


Among the many interesting articles in the Report that on the camel is well 
worth attention. Camels are brought up for work as three-year-olds and being 
full-grown at six are then ready to begin full work. A fair load for the camel 
is in the region of five hundredweights and it is able to carry this for something 
like 20 miles. Excessive loads such as those up to 10 hundredweights often cause 
great distress and shorten the working life of the animal. 


The camel bridle is without a bit, the animal being worked and ridden 
in a simple head collar, a pull of its rope being usually sufficient to bring 
the animal to a standstill. Intractable animals and those in rut will not, how- 
ever, answer to this restraint and in these cases a zumam, a loop of cord is 
passed through the nostril and to this a thin cord is attached which acts as a 
curb rein. This is usually sufficient to pull up any camel but a heavy-handed 
or brutal rider is quite capable of tearing out the zumam so producing an 
exceedingly painful lesion of the nostrils. 


The camel saddle, whether the riding makhlufa or the pack hawir, is a 
simple heavy wooden frame placed directly over the hump and under which 
pads are inserted to protect hump, withers and loins. It is a common occurrence 
for these pads to shift their position or to be otherwise defective, and so fistulous 
withers, fistulous humps and fistulous loins are of widespread incidence. Of 
these conditions the last is by far the worst since it is often associated with 
fractures of the transverse processes of the lumbar vertebra, these structures 
being usually very prominent and superficial in the hard-working camel. A 
spread of the suppurative condition from the loins to the peritoneum may occur 
and is of course accompanied by fatal results. 
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The camel’s normal resting position is lying on its brisket and for this 
reason the posterior part of the sternum is covered by a large oval pad covered 
with tough integument, the qors. If this pad becomes chapped through damp, 
or if the animals accustomed to soft sandy ground are made to kneel on stoney 
surfaces or grossly overloaded camels are made to kneel suddenly, this pad 
sustains injury and a condition known as surrur is set up. Surrur is always 
vexatious for while it may be merely a superficial wound which yields fairly 
readily to the usual treatment, the pain it occasions precludes the animal from 
taking its proper rest. On the other hand there is a strong tendency for surrur 
to become fistulous in which case a radical operation is required under general 
anzsthesia and the chances are against full recovery, the animal showing a 
tendency to go into a long decline which no treatment can arrest and is termi- 
nated only by death. 


The leading rein of the working camel is a light chain and it is often the 
custom with difficult animals to attempt to obtain additional control over them 
by taking a bight with the chain round the lower jaw—a practice which fre- 
quently leads to a fracture of the mandible. This condition is successfully 
treated by immobilising the fracture with sutures of silver wire or of very strong 
silk, the animal being kept up and stall fed—grazing and particularly grazing 
from bushes, accompanied as it always is by snatching pulls at the branches, 
militating very strongly against successful union of the bone. 


The general reaction of the camel to inflammation is the same as that of 
other animals: it should be borne in mind, however, that the skin is compara- 
tively inelastic and that considerable quantities of pus may accumulate beneath 
it without causing a swelling: the pus of the camel is thick and requires fairly 
large orifices through which to drain. 


REVIEW 


SPECIAL VETERINARY SurGERY (translated title), by A. Leuthold. Basle: 
E. Reinhardt, 1952, pp. 283. Price 15.50 fr. 


A sHorT while ago this author produced a handy-sized volume on general 
surgery. The present book is of similar size and is written in the same easy 
readable style, dealing in the main with the horse, dog and cat. 


In a book of such small compass it is virtually impossible to embrace every 
aspect of veterinary surgery, but in this book where detail is required it is pro- 
vided. In all probability it falls a little short of the requirements of the surgical 
specialist, but it should prove ideal for the man in practice and is fundamentally 
sound and adequate for the veterinary student. The illustrations and diagrams, 
80 in number, are well interspersed and clearly show what is intended. 


The book is planned on regional lines, and makes for ready reference. This 
book falls into the general category of most continental veterinary surgical publi- 
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cations in that it features in the main the horse. One would like to see more 
space devoted to the surgical affections of cattle and the other ruminants might 
well be included 


NEWS 


NEW LABORATORIES OPEN 


On Wednesday, February 18, Mr. H. R. Mackeson, M.P., H.M. Secretary 
for Overseas Trade, declared open the New Injection laboratories of The Crookes 
Laboratories, Ltd., Park Royal, London, N.W.10. 

Many distinguished guests were present including the Viscount 
Templewood, Mr. Hugh Linstead, M.P., the Secretary of the Pharmaceutical 
Society, and Dr. Kennedy from the Ministry of Health. 

A very full representation of the Press, TV and newsreels enjoyed a most 
hospitable reception beforehand (Messrs. Crookes had converted their General 
Office into a miniature “ Palm Lounge” so that the occasion was festive as 
well as instructive. 

The Chairman of the Company, Captain R. C. Kelly, in introducing the 
Minister, referred to the growth of the firm from 1912. Modestly he stated : 
** We are no leviathan in our trade; we are scientific and selective. Nevertheless, 
our sales are around the million a year mark and our sales overseas now approach 
the half-million mark.” 

The Minister, replying, congratulated not only Messrs. Crookes but the 
whole of the Pharmaceutical Industry on its tremendous growth and enterprise 
in recent years. He stated that the total annual production of the Industry was 
now estimated at £9,000,000, while in the particular sphere in which he was 
interested the total export of drugs from this country had risen from £6.39 
million in 1938 to £31.7 million in 1952. He congratulated the directors and 
employees of the firm which carries the great name of Sir William Crookes, 
whose life’s work, constant search after knowledge to be used for the benefit of 
mankind, lives on in the firm. 

Mr. Mackeson then declared open the new laboratories where in future all 
dry and wet injection material for the firm will be made, filled and controlled. 
The work is highly skilled; strict discipline and asepsis are observed. The 
pressurised rooms are supplied with sterilised air through a large Vokes filter 
(similar to that used at the Atom Research Station at Harwell). The micro- 
filter removes the particles down to 0.2 microns. 

In the first pressurised room ACTH is filled, and from the time of manu- 
is conveyed from the place of manufacture to the filler in a sterile container 
and by tube feed to the sterilised vial, all the time under conditions of strict 
asepsis. In the second pressurised aseptic filling room local injection material is 
filled. Here was seen Efocaine, the new prolonged local anzsthetic, with which 
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it is claimed freedom from pain can be achieved for anything up to three weeks 
following a single injection. . 


Great interest was shown in the manufacture of transfusion solutions, one 
large laboratory being completely taken over for the work. Here was seen the 
latest design in distilled water plants and in the method of preparation of the 
solution itself; the great attention paid to the washing and sterilisation of all 
equipment; the filling and capping, where Collis conveyor belts carry the bottle 
through specialised processes; through the large autoclaves, each of which holds 
700, 500 and 60 c.c. transfusion bottles; the labelling and wrapping and strict 
inspections at every stage of the processes. 


Very interesting were the analytical laboratories where all material for 
injection starts and finishes. Before being passed to production all material is 
submitted to rigorous tests and finally every batch, when filled and packed, must 
be passed fit for issue. . 


A NEW PRODUCT 


Giaxo LaporaTories, Ltp., Greenford, Middlesex, announce the intro- 
duction from March 9 of Veterinary Penicillin Granules Glaxo. This product, 
containing 2.5 per cent w/w procaine penicillin, will be supplied in 8 oz. tins. 
It is primarily intended for the prophylaxis and treatment of calf and pig scours 
and other intestinal infections, and is specially prepared to mix easily into the 
food or drink. 


CORRESPONDENCE 
To the Editor 


Dear Sir,—The attention of our organisation to the increasing incidence of 
animal fluorosis in Britain was originally drawn by the letter in Lancet 
(September 6, 1952) from Dagmar Wilson. Since then we have received reports 
from both the Rotherham area and from Stoke-on-Trent. We should be 
obliged to any of your readers for information as to other regions where this 
trouble has occurred. 

We are gravely disturbed by the proposals to add fluorides to drinking 
water. 

Yours truly, 
WiniFreD M. SyKEs, 
Vice-Chairman. 
British Housewives’ League, 
2 Stepney Green, London, E.1. 


To the Editor 


Sir.—In your editorial on surgical shock in THe British VETERINARY 
Journat for January, 1953, you say: “ Veterinary surgeons are hampered in 
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their efforts by the absence of, or shortage of, stocks of homologous plasma or 
suitable plasma substitute.” 


I should like to bring to your readers’ notice the fact that there are now 
availabie to veterinary surgeons in this country, various presentations of Dextran 
solutions, which are proving satisfactory in veterinary practice as an alternative 
to plasma. None of the disadvantages associated with plasma are associated 
with these Dextran solutions, which have, in addition, the value of being readily 
available and stable. 


I should be very glad indeed to give full information to those of your 
readers who may be interested. 


Yours faithfully, 
Neri Martuieson, M.R.C.V.S. 


Glaxo Laboratories, Ltd., 
Greenford, Middlesex. 
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